With the large number of drugs now approved for the treatment of chronic hepatitis C virus (HCV) infection and an even larger number under development, rational identification of effective drug combinations becomes necessary for better disease management and the judicious design of clinical trials. In PNAS, Koizumi et al. (1) address this issue by quantifying the anti-HCV activity of 15 drugs individually and in various combinations. They found that sofosbuvir (SOF), a current first-line drug, was among the most potent drugs and that three-drug combinations were more effective than two-drug combinations. Importantly, the study demonstrates the applicability of the instantaneous inhibitory potential (IIP), a metric developed to assess anti-HIV drugs (2) , to the evaluation of anti-HCV drugs in culture, and establishes a quantitative framework for identifying optimal drug combinations.
The drugs studied by Koizumi et al. (1) belong to several classes, all of which inhibit HCV replication. Inhibitors of HCV entry into target cells were not included, possibly because the study used the HCV replicon system, which successfully recapitulates the intracellular HCV replication process but not virus entry and egress. HCV entry is a complex, multistep process, with each step providing a potential therapeutic target. Several HCV entry inhibitors (EIs), including small molecules, antibodies, natural products, and peptides, have been identified (3). EIs act synergistically with drugs of other classes and have shown activity against strains resistant to other drugs in culture and in a mouse model (3) . Indeed, several EIs are in clinical trials (3). Our goal was to examine whether the potency of EIs was comparable to the potency of the drugs considered by Koizumi et al. (1) , and whether EIs should therefore be included in future efforts to identify optimal drug combinations.
Previous studies have performed single-round infection experiments with virus particles pseudotyped with HCV envelope proteins and obtained doseresponse curves to assess the efficacy of EIs (4-10). We analyzed dose-response curves of 10 EIs using the median effect equation and obtained good fits ( Fig. 1A and Table 1 ). The resulting estimates of the half-maximal inhibitory concentration (IC 50 ) and the slope factor, m, allowed estimation of IIP = log 10 ½1 + ðD=IC 50 Þ m , the log decline in singleround infectivity at drug concentration D. Following Koizumi et al. (1), we predicted IIP 100 (i.e., IIP when D = 100 × IC 50 ) of the 10 EIs. We found that the values ranged from 0.8 to 3.2 (Fig. 1B) , spanning nearly the entire range reported by Koizumi et al. (1) . Importantly, a few EIs had IIP 100 values close to SOF (Fig.  1B) , suggesting that these latter EIs may form potent ingredients of future drug combinations.
In conclusion, Koizumi et al. (1) successfully used the IIP to evaluate HCV replication inhibitors and presented a framework for identifying the best multidrug combinations in a preclinical setting. Our study suggests that the IIP can also be applied to HCV EIs and that some EIs appear nearly as potent as the best current drugs and should be considered in future efforts to identify optimal drug combinations. (4) (5) (6) (7) (8) (9) (10) . Here, f a and f u are the fractions of entry events affected and unaffected by EIs, respectively, obtained in the experiments (investigating viral entry using virus particles pseudotyped with HCV envelope proteins) by normalizing the luciferase activity at different concentrations of EI with luciferase activity in the absence of EI. Data digitization was performed using Engauge digitizer 9.7 and fitted using the tool REGRESS in MATLAB 2016b. The best-fit parameter estimates are listed in Table 1 
